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1 Introduction
RAN3 has disused some issues of V2X SI, the document discusses the open issues for supporting V2X transmission via MBMS bearer.
2 Discussion
2.1 Architecture for V2X message via eMBMS
Three possible architectures for V2X message transmission via eMBMS were identified in the TR, showed in table-1.
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Table-1 MBMS architecture
In order to reduce the latency, the MBMS resource should be preconfigured before the data transmission is start. That is before a UE send the uplink V2X message, the DL resource for the corresponding DL V2X message is per-allocated by the MBMS control function. This is also the assumption in the signaling flow captured in the TR. Our understanding is this assumption also applied to above three architectures.
Observation 1: MBMS resource should be pre-configured before the V2X data transmission. The mapping between TMGI and service area should be preconfigured in the UE side.
There are some issues/problems identified in the last meeting, including:

1) How to transmit different V2X messages in different broadcast areas, especially in overlapping areas.
2) Local MBMS issues
Two issues are discussed in the section 2.2.
2.2
Transmission different V2X messages
It is depends on how to configure TMGI, there are two alternatives for TMGI configuration.

Alternative 1: one TMGI is assigned for one type of V2X message, 
e.g. for all same kind of V2X message, a global unique TMGI is assigned in the whole PLMN. According to observation 1, the MBMS resource is preconfigured. During the pre-configuration, the V2X server/BMSC doesn’t know which cells will be involved in the broadcasting, therefore only MBSFN mode can be preconfigured. When a UE sends uplink V2X message, and the BMSC send the Session Update to the RAN to change the service area. The MCE may change the transmission mode as well. 
In this alternative, all the V2X messages are transmitted in the same eMBMS bearer, but different V2X message may have different content and different/overlapped area. For example, when V2X for UE-1 is transmitting in cell 1,2,3. Another V2X message for UE-2 need to be transmitted in cell 2,3,4. Then the BMSC has three possible ways to trigger the data transmission for UE-2:
· The BMSC sends Session Start with same TMGI (different flow ID) but different area (cell 2,3,4 now) to the eNB, the eNB will reject the Session Start since it is not allowed the same MBMS bearer established in overlapped area. The solutions proposed in [2] could be a solution to solve the problem.
· The BMSC sends Session Update with new service area (i.e. the service area is cell 2,3,4), the broadcasting area is updated to cell 2,3,4. But it is mistake since V2X message for UE 1 need to send in cell 1 too.

· The BMSC sends Session Update with new service area (i.e. the service area is cell 1,2,3,4), V2X message for UE 1 and UE 2 are transmitted in cell 1,2,3,4, it will introduce over transmission. 
Observation 2: If one TMGI is assigned, the problem of transmission V2X messages with overlapped area need to be solved. 
In the last meeting, there were some solutions to solve the problem in [2][3], if we confirm one TMGI can be assigned for one V2X message type and also wants to support the transmission area is small and variable, the solution is needed to overcome the problem.

Alternative 2: One TMGI for one particular area, the static area is preconfigured. 
Let’s call the static area as V2X area for simple. The mapping between TMGI and V2X area is also pre-configured in the BMSC and UE side. A UE generates UL V2X message in one V2X area, the corresponding DL V2X message will be sent in this V2X area. The main issue is if the V2X area is overlapped or not. If the V2X areas are not overlapped, existing eMBMS approach (one TMGI with different flow ID) can be used. If the V2X areas are overlapped, only different TMGI approach can be used.
One disadvantage for configure V2X area with overlapping is: in the pre-configuration, multiple MBMS bearers are pre-configured in the overlapped area. For the real data transmission, when the UE is in overlapped area and generate UL V2X message, the corresponding DL V2X message need to be sent multiple times in the overlapped area.
It is tradeoff between small & variable transmission area and V2X area pre-configuration. If the V2X area is configured very small, the V2X message can be send in the area having concerning UEs, which has good support for small & variable transmission. In extreme example, allocate one TMGI for one cell. Then if the V2X message needs to be sent in two cells, two different TMGI can be used. But we also need to care about the number of TMGI and the efforts spend on the pre-configuration. If the V2X area is configured very large, transmission in some cells will be wasted since the faraway UEs doesn’t concern this V2X message. It can not have good support for small & variable transmission but it is good for pre-configuration and UE side handling. 
Observation 3: If using one TMGI for one static area, there is tradeoff between small & variable transmission area and static area configuration. 
In the last meeting, there were some solutions based on multiple TMGIs are assigned in [2][3].TMGI definition and transmission area configuration are not RAN3 responsibility, before there is conclusion on the static transmission area, RAN3 can not make assumption on which approach should be rule out. But this is the study item, so maybe we could evaluate all the methods. 
Proposal 1: Evaluate all the methods based on the assumption one TMGI or multiple TMGIs is assigned. 
2.2
Local MBMS issues

In order to reduce the latency, the local MBMS was considered. The whole MBMS CN functions or user plane of CN function can be close to the eNB, or even collocated in the eNB. 

If moving the whole MBMS CN function close to the eNB , one issue identified if a UE may connect to multiple BM-SC for authentication, announcement. It is not supported by the existing eMBMS mechanism. V2X transmission on MBMS lifetime can be divided into three stages: 

· Announcement,

· Pre-configuration stage,

· Real data transmission, in this stage, maybe some session related signalling is also needed.

The local MBMS architecture is showed in architecture 2 and architecture 3 in table 1. The announcement and pre-configuration can be implemented by existing MBMS architecture, since latency is not an issue. There is another global BMSC (also other MBMS entity) not showing in the figure who is responsible for the announcement and pre-configuration. 
For the real data transmission stage, if there is some session related signalling (Session Update), the session signalling will introduce latency, so seems it is not proper to use global MBMS architecture. While we think it depends on how frequent of the session update. Further thinking is it is related how we design the data transmission. 

Assuming there is one TMGI assigned for the area controlled by the local MBMS, the relation between TMGI and local area is pre-configured. The local V2X receives the uplink V2X and distributed the DL V2X via MBMS bearer in this local area. The local area is quite static. So in this case the transmission for Session update is infrequent and no impacts to the data latency. The signalling flow is showed below:
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Figure 1 Signaling flow for the local MBMS architecture
It can be seen, in the control plane, in the pre-configuration stage, the session related messages are transmitted as normal MBMS. One difference is the BMSC include the local MBMS IP in to the Session Start message. In the user plane, assume the V2X server has connection with local MBMS and local MBMS the full MBMS CN functions. In this approach, the existing procedure could be used. When the V2X message is received by the V2X server, the V2X server distributes the DL V2X message in the local area controlled by the local MBMS. No need to initiate Session Update messages. Therefore only user plane is implemented in the local MBMS.
Observation 4: If one TMGI is used for one pre-configured area, for the architecture 2 and 3, only the user plane of eMBMS function are moved closed to the eNB, or even collocated in the eNB. Normal eMBMS architecture is used for the transmission of the session related messages.

If there is only one TMGI globally for one type of V2X message, in the pre-configuration stage, the signalling in above could be used too. One different is in the global area there are multiple local MBMS-GW IP address. The global MCE should send the correct local MBMS-GW IP address to the eNB. Some mapping information should be stored in the MCE. But when the V2X message is received by the V2X server and V2X server needs to triggers the Session Start/Update procedure to change the broadcasting area, e.g. based on the UE location, the latency will be long if the Session message transferred via existing global MBMS entities. In this case, the V2X server can send the Session Start/Update to the local MBMS directly.  
Observation 5: If one TMGI is used in global area, in the pre-configuration stage, normal eMBMS architecture could be used for the transmission of the session start messages. 
Proposal 2: In the V2X transmission stage, the session message can be sent from local V2X server to the local MBMS directly.

3 Proposal
In this document, the issues for the V2X message transmission via MBMS are discussed, we have below observations.
Observation 1: MBMS resource should be pre-configured before the V2X data transmission. The mapping between TMGI and service area should be preconfigured in the UE side.
Observation 2: If one TMGI is assigned, the problem of transmission V2X messages with overlapped area need to be solved. 
Observation 3: If using one TMGI for one static area, there is tradeoff between small & variable transmission area and static area configuration. 
Proposal 1: Evaluate all the methods based on the assumption one TMGI or multiple TMGIs is assigned. 

Observation 4: If one TMGI is used for one pre-configured area, for the architecture 2 and 3, only the user plane of eMBMS function are moved closed to the eNB, or even collocated in the eNB. Normal eMBMS architecture is used for the transmission of the session start messages.

Observation 5: If one TMGI is used in global area, in the pre-configuration stage, normal eMBMS architecture could be used for the transmission of the session start messages. 
Proposal 2: In the V2X transmission stage, the session message can be sent from local V2X server to the local MBMS directly.
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